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The objectives of WID is shown as following:
· AI/ML general framework for one-sided AI/ML models within the realm of what has been studied in the FS_NR_AIML_Air project [RAN2]:
· Signalling and protocol aspects of Life Cycle Management (LCM) enabling functionality and model (if justified) selection, activation, deactivation, switching, fallback
· Identification related signalling is part of the above objective 
· Necessary signalling/mechanism(s) for LCM to facilitate model training, inference, performance monitoring, data collection (except for the purpose of CN/OAM/OTT collection of UE-sided model training data) for both UE-sided and NW-sided models
· Signalling mechanism of applicable functionalities/models
RAN2 need to study some necessary signalling/mechanism for data collection for both UE-sided and NW-sided models, in this contribution, we provide some general considerations on data collection for NW-side model training.
2 Discussion
2.1 Scope of NW-side model
According to TR 38.843, the following existing candidate solutions for data collection is identified:
1. logged MDT
2. immediate MDT
3. L3 measurements
4. L1 measurements
5. UE assistance information
6. early measurements
7. LPP
Regarding data collection for model training, the concept of offline training will be considered in this release, which means no latency requirement is considered for model training procedure. Furthermore, compared with other LCM procedure (e.g., model monitoring or inference), model training requires the collection of a large amount of data in quite a long duration for better model performance. Therefore, the candidate solution – L1 signalling is not suitable due to the fact that the payload size is lower than 1706 bits in PUCCH and 3840 bits in PUSCH, also the general designed principle of L1 signalling is for latency-critical transmission, which is not the use case for model training which does not have stringent latency requirement.
Proposal 1: L1 signalling is not pursued for data collection of NW-side model training
Here we divide NW-side model into the following types and analyse one by one.
OAM-centric
In study item, RAN2 has already identified the use case where AI/ML model is trained in OAM. And OAM-centric data collection implies that the OAM provides the configuration (via gNB) to UE for reporting collected data and these collected data should be terminated in OAM. Regarding this procedure, it is straightforward that MDT framework should be considered. For the current MDT mechanism, two solutions are specified that is logged MDT and immediate MDT.
For logged MDT, it is configured with a MDT Measurement Configuration procedure over air interface. Network initiates the procedure to UE in RRC_CONNECTED by sending LoggedMeasurementConfiguration message. But the UE starts to log MDT record, e.g., location/senor/BT/WLAN information during RRC_IDLE/INACTIVE. Then the UE can indicate the availability of Logged MDT measurements when entering RRC_CONNECTED, and the network may ask the UE to send the collected measurement logs via RRC signalling (i.e., UE Information procedure). Although it seems that logged MDT is suitable for data collection for OAM-centric model training, it is to collect training data when in RRC_IDLE/INACTIVE. In TR 38.843, it is already said that the analysis/selection of the data collection frameworks should focus on the RRC CONNECTED state for both data generation and reporting. Therefore, further enhancement is needed for logged MDT used in RRC_CONNECTED if we go for this solution.   
Another solution is immediate MDT, the OAM can collect data with the UE involvement (e.g., measurement and report) in RRC_CONNECTED by immediate MDT mechanism. And the immediate MDT configuration for UE measurements is based on existing RRM measurement procedure for configuration and reporting with some extensions for MDT record, i.e., location/sensor/BT/WLAN/PDCP delay information. That is to say, the framework of measConfig is reused, when the report configuration indicate the UE to include MDT record, once the measurement report is initiated either by periodical or event-triggered type, the UE will include the available MDT record into measurement report and sent it to gNB, then the gNB forward these information into OAM. For this solution it seems that it is more suitable for data collection but some potential still need to be considered. For example, since the UE could generate a large amount of training data and store them for next measurement report, a storage space (e.g., a new UE variable for data collection) should be considered, also some data collection specific triggering event should be introduced into e.g., report configuration.
Proposal 2: consider MDT mechanism for UE reporting collected data to OAM for OAM-centric model training, by taking into account the following solutions:
- logged MDT with enhancement on performing logging in RRC_CONNECTED
- immediate MDT with potential enhancement, e.g., data collection specific logging/storage/report
Furthermore details is that there are two cases that RAN node should initiate a MDT measurements collection tasks, one is management-based MDT which is initiated by OAM for collecting cell specific information (i.e., multiple UEs). Another one is signalling-based MDT which is initiated by CN for collecting specific UE information. As for OAM-centric model training, management-based MDT is more suitable. One more issue on OAM-centric model data collection is that, in legacy the usage of logs is for trace function, once the OAM has saved MDT records, it shall forward the MDT trace records (e.g., now it is training data) to Trace Collection Entity (TCE). That is to say the data is terminated in TCE, but when it comes to AI/ML model training function, one question is that do we need to put the training data into TCE and also train model in TCE? Therefore it is suggested to consider whether a new Collection Entity (e.g., Data Collection Entity) should be introduced for the purpose of OAM-centric model training.
Proposal 3: consider whether a new collection entity, e.g., Date collection entity (DCE) is needed for the purpose of AI/ML date collection for OAM-centric model training.
gNB-centric
Another NW-side model is gNB-centric model, regarding the data collection for gNB-centric model training, the UE collect training data and these training data is terminated in gNB. For this solution, it is straightforward to consider using the exist L3 signalling, but it is noted that the L3 signalling for MDT or piggybacked NAS should be precluded. To our understanding, based on TR 38.843, two candidate L3 signalling are both suitable for data collection terminated in gNB, that is measurement report and UE assistance information, when we look at the current use case, e.g., BM/CSI/Mobility/RLF, most are related to signal strength, and measurement report is the best signalling to carry these training data with some enhancement. In other hand, for future-proof, UAI can also be designed to carry collected data if there are different type of data content occurring in the future.
Proposal 4: consider RRC based signalling except from MDT/container for NAS signalling to report collected data for gNB-centric model training, by taking into account the following solutions:
- L3 measurement report mechanism
- UE assistance information
CN-centric
Even though there is no too much research on data collection for CN-centric model training, it is still useful to consider this kind of model, positioning use case could an example which model could be trained in LMF. However, since it is involved with NAS/LPP signalling, maybe RAN2 could postpone the discussion on data collection for CN-centric model training until some requirements are identified by core network.
2.2 Considerations on data collection for NW-side model training
Since a large amount of training data should be collected by UE and report them to NW via UL RRC signalling over air interface, reported data size could be an issue based on the current RRC signalling payload size which is restricted to 9KBytes. Take CSI prediction as an example, data size depends on the format of target CSI, and for one date sample (one model input) it could be up to 1.5Mbits (187.5KBytes) when float 32 and 10 CSI-RS observation instance is assumed. The current RRC segment mechanism is up to 16 segments for UL RRC transmission which is up to 144KBytes. It is not possible to report such kind of data sample at once, therefore more RRC segments should be extended for those use cases like CSI prediction. Furthermore, the current UL RRC segment mechanism is only used for the UECapabilityInformation or MeasurementReportAppLayer message, here it should also support the message used for data collection. 
Proposal 5: enhanced segmented RRC messages can be used for the data collection of NW-side Model training.
In legacy measurement report mechanism, periodical and event-triggered type of report is introduced. Here the initiation of the report message for data collection of NW-side model training can also consider periodical and event-triggered type which is configured by network. However, the most of current events are defined for mobility scenarios and therefore are not optimal for AI/ML data collection. More new data collection specific events should be defined. For example, the UE initiate speed-specific data report based on different UE velocity range, or initiate data report based on the situation of device batter or overheating.
Proposal 6: periodical and event-triggered report can be considered for data collection of NW-side model training and data collection specific event should be further studied.
Furthermore, since data collection is a long term procedure, data collection report procedure from UE could cause a large amount of signalling overhead or power consumption. The procedure of data collection report should have some limitation based on some specific condition/configuration, it is not desirable to let UE limitlessly report data for model training. For example, a maximum size of collecting training data can be configured and once the reported data size is up to this maximum number the UE should stop data collection.
Proposal 7: some specific conditions are needed to restrict the procedure of data collection report.
Regarding BM Case 1 and 2, the consistency/association of Set B beams and Set A beams across training and inference is beneficial from performance perspective. And in the WID, it is proposed to specify the enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE. Similarly, for NW-side model, UE-side additional conditions need to be aligned between the training and inference stage. Even only considering the data collection for NW-side model training, it is important to assume consistent UE-side additional conditions such as Rx beamforming, for example, that UE applies same Rx beamforming or same Rx beamforming strategy (e.g., best Rx or fixed Rx) to provide measured RSRP as model inputs and model outputs.
[bookmark: _GoBack]Proposal 8:	Support to align UE-side additional conditions such as Rx beamforming during data collection for NW-side model training to ensure consistency.
3 Conclusions
Proposal 1: L1 signalling is not pursued for data collection of NW-side model training
Proposal 2: consider MDT mechanism for UE reporting collected data to OAM for OAM-centric model training, by taking into account the following solutions:
- logged MDT with enhancement on performing logging in RRC_CONNECTED
- immediate MDT with potential enhancement, e.g., data collection specific logging/storage/report
Proposal 3: consider whether a new collection entity, e.g., Date collection entity (DCE) is needed for the purpose of AI/ML date collection for OAM-centric model training.
Proposal 4: consider RRC based signalling except from MDT/container for NAS signalling to report collected data for gNB-centric model training, by taking into account the following solutions:
- L3 measurement report mechanism
- UE assistance information
Proposal 5: enhanced segmented RRC messages can be used for the data collection of NW-side Model training.
Proposal 6: periodical and event-triggered report can be considered for data collection of NW-side model training and data collection specific event should be further studied.
Proposal 7: some specific conditions are needed to restrict the procedure of data collection report.
Proposal 8:	Support to align UE-side additional conditions such as Rx beamforming during data collection for NW-side model training to ensure consistency.
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